The expression level of the orphan nuclear receptor GCNF (germ cell nuclear factor) is critical for neuronal differentiation.
The germ cell nuclear factor (GCNF) is essential for normal embryonic development and gametogenesis. To test the prediction that GCNF is additionally required for neuronal differentiation, we used the mouse embryonal carcinoma cell line PCC7-Mz1, which represents an advantageous model to study neuronal cells from the stage of fate choice until the acquirement of functional competence. We generated stable transfectants that express gcnf sense or antisense RNA under the control of a tetracycline-regulated promoter. After retinoic acid-induced withdrawal from the cell cycle, sense clones developed a neuron network with changed properties, and the time course of neuron maturation was shortened. Consistent with these data, differentiation of neuronal precursor cells was impaired in antisense cultures. This involved a delay in 1) the down-regulation of nestin, a marker for undifferentiated neuroepithelial cells and stem cells of the central nervous system, and 2) up-regulation of the somatodendritic protein microtubule-associated protein 2 and the synaptic vesicle protein synaptophysin. Neuronal cells in the antisense cultures acquired functional competence, although with a significant delay. Our data propose that the level of GCNF is critical for differentiation and maturation of neuronal precursor cells.